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LERCline edge roughness)* 7fl^A|z] ^ ojcf. 
[SJ-SM 1] 




OH, 



^"71 <^HH, 



Xi, X 2> R 1( R 2 , m, n, a, b 5? ^1*H ^o^^j- u>sf ^-tf. 



JE 1 



27-3 



m 
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SSell^liB f^sfl % o]# i^Kr 2:^#{Photoresist Polymer and 

Photoresist Composition Containing it} 
[5.^ ##tr ^1 

£ l£ ^]°\] 7°fl £}*fl L/S aim 

JI^3 «KE;*)1 ^^>^1 ^12: a] Sl*}^ ^\ 193nm ^ 157nm ^ 

-§- °l-§-*r 3L&3l*l^B ^<H1 ^>-g-^M , ^H^^CLine edge roughness 

: °}*}, ' LER ' °1 7fl^^l^ ^ I£e1^|iB ^ n. ^-*fl# i^-*Hr 

ArF ^ VUVCvacuum ultraviolet)-g- iS.5fl*liH5. ol-§-5]7) ^sfl-H^ 193nm ^ 157nm 
2.38wt% ^ 2.6wt%^ tflB5|-nfl^«a-2.^-§lcs.A>olc(TMAH) ^-§-^^.S. 7}^sflo) f>}^ 
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<s> ^*fl*M£I ^ <£7- 248nm ^ 193nm<*IH fe^r SlS-'M , ^R 1 *fl^°l 

<7> LER£- 7l#^ KrFM- I-line 3fl€^4 ArF-§- ^fl^^l^ c| ^S>7fl 

^v^ £ |-^ ; ^ o] o.^ ^efl KrFM- I-line efl^l^B^ ^-f efl^iB vfl^l <£i2# zl 

lt*U 5Ufe tfl^S-^ ArF efl^^B^ vfl^-ofl aV^S] ^s^fr i^fJ-ZL 

<8> ole]^- ^ ell^liBt *fl€ ^ iH^Hr l-7>^ 

A>^ S , ^ ^ ^ AH] tilJE^l ^*}°] o>^ g - ^ o. ^^a]^ o. S _ 

[^O] Ojs ^ 7)^ 34^] 

<9> 0)0]] «V^^S.6. LERol 7fl ^^ o_ <^7l ^tfdjofl tfl^j. ?1^.£7> 5. 

<io> ^-71 ^-^-1: ^3>7l ■& ^S^r ZL#^ £f*}^ f-M, # 

<n> o]*} £ ^)*| ^tg^cf. 
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<12> 



<13> 



1] 



<14> 




OH : 



<15> >y- 7 | A]6j)^ f 

<ie> Xi 3? X 2 ^ aq-aq- CH 2 , CH 2 0H, 0 I&tt S°lJL, 

<17> aVoii nl^J-^j. ^.3171 (acid labile protecting group) °}JL, 

<18> R 2 ^ H, Ci~C 20 ^ C 5 ~Cio^ 4°]titl ^ °fl31 = 7l ofl^Efle.7l» jle} 

vflofl sf-^m C 5 -Cio^ 4 fi lt£tl^H, 

<i 9> m£r 0 vfl^l 2^ ^olZL, n £- 0 5Efe 1 °H , 



<20> 



<21> 



a : b : c^ 50mol% : 20~50mol% : 0~30mol%°li=r. 

°H, £ f^flfe <^3# ZLf-# i^>Jl ^71^ ^^^ofl 

(hybrid) ^Bfl ^-^1^ -g-^o] *^ £f 7fl^A)^ ^ olcf. 
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<22> # 7 1 Aj-ofl *]7^ ^71^- +}o\] o^sfl ^ ^ ^ ol^ Hf-iLSAi, p R -g-^o) oj-zj-gj 

^#^1 Hit}: -§-*fl o^«-l- ^t^t}. ^, *H ^l^V ^S7l7V -i-cHol^ T^-Oo^ p R ^ 

#71^ ^-o. o^o. + oi- ^ol^ ^o)^ 7>^H, ZL d\]S.^ US 5,212,043 

(1993. 5. 18), W0 97/33198 (1997. 9. 12), W0 96/37526 (1996. 11. 28), EP 0 794 458 
(1997. 9. 10) EP 0 789 278 (1997. 8. 13), US 5,750,680 (1998. 5. 12), US 6,051,678 
(2000. 4. 18), GB 2,345,286 A (2000. 7. 5), US 6,132,926 (2000. 10. 17), US 6,143,463 
(2000. 11. 7), US 6,150,069 (2000. 11. 21), US 6.180.316 Bl (2001. 1. 30), US 6,225,020 
Bl (2001. 5. 1), US 6,235,448 Bl (2001. 5. 22) ^ US 6,235,447 Bl (2001. 5. 22) 7fl 

-2-<£, EflE^-§)c^xc^_2_^ > 2-^)li E|Eef«|£i^^-2-^, 1-^1^-AlHS^, l-*fl-i=-Al-i- 
°lllHl!L Ml^lSSi, l-^S-Alofl^, i-oH^-Alofl^, 

l-oli^Aloii^ ^ 2-oHl^-as-l-^ ^8- ^-g-^fr ^ 9X^. 
<23> #71 j^ai ^ f^aV^^fe- t}7) 3j-*M 2 SE^r *}7] 391 af^-^^cf. 

<24> 2] 
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<25> 




OH 



<26> 



3] 



<27> 




CFj 



OH 



<28> # 7 | 2 ^ 3<HH 



<29> 



<30> 



<31> 



<32> 



a : b : 50mol% : 20~50mol% : 0~30mol%°l JL, 
a : 50mol% : 50mol%°ltK 

^ *>7l 3**H4 421 ^ ^-Tfl; 



27-8 



1020030042561 



^ 2003/10/14 



<33> 



<35> 



[S**M 7] 



<36> 




<37> 



[SJ-*HJ 4] 



<38> 





<39> 



5] 
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<40> 




ii 



b 0. o 0 



<41> <#7] S]-*)-^!-^^, 

<42> Xi £ X 2 tt CH 2 , CH 2 0H, 0 Stt S^Jl, 
<43> m £- 0 ^*1 2^1 ^^r^lJl, n-B- 0 iE^r 1°H , 

<44> a : 50mol% : 50mol% o]t\-. 

<45> #?1 ej-c]^ ^o.s igH^t -§-^^ *§-SL3. 4^=)^, WO 

96/37526 (1996. 11. 28 HI 7lH£ h><4 £oj =.4? ^pfl^- A}-g-sH ^£ 

<47> S*V, #71 (a) #7fl<>1 f^lH^ *fflaSJs|^Hs., 2,2'-o}^v)^°l4i^Z]^^ 

(AIBN) , <^Hli3lM 0 lH, Hf-f ^Sl^-AH^, t-¥-^SloHlEflolH, t-^-^^ol=5.5J]^-A>ol 
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<48> wj-ig o. s ^l^s} cjofl^dflBfls. t ^-a-oflEfl a (petroleum ether), *flfMr, 

<49> tr^, #7) ( C ) ^"Tfl^ 5^ 5^## J±JL7)» £fe sj-^^r »£-§-*l ^ 5f 

*M 5^ s^f-^ 7> a 4^711- -^--g-^O-S. ^J^lfe o] afl ^-^71 # 3^ 

Ci~C 20 ^ C 5 ~Cio^ *M^3.££ ^ o\]t]}u 7 ] ofliEfls.711- JL^iflofl Xtf 

^ C 5 -Cio^ ^>ol#s.^# X^*Rf- %o] «>^*>4. 

<51> ^-71 ^V^M^r *H1 ^ Tg+m ^ flfe 3W|-°1^ A>-g-7>^H, 

US 5,212,043 (1993. 5. 18), W0 97/33198 (1997. 9. 12), W0 96/37526 (1996. 11. 28), EP 0 
794 458 (1997. 9. 10) EP 0 789 278 (1997. 8. 13), US 5,750,680 (1998. 5. 12), US 
6,051,678 (2000. 4. 18), GB 2,345,286 A (2000. 7. 5), US 6,132,926 (2000. 10. 17), US 
6,143,463 (2000. 11. 7), US 6,150,069 (2000. 11. 21), US 6.180.316 Bl (2001. 1. 30), US 
6,225,020 Bl (2001. 5. 1), US 6,235,448 Bl (2001. 5. 22) ^ US 6,235,447 Bl (2001. 5. 
22)^1 7flAl£ 5E^Kn, %sf^7ll H^r 5^#^r -M^W. ^1, 

157nm ^ 193nnHH ff£7f = I^H £^1-^.2-^1 fl:#^iHB 

(phthal imidotrif luoromethane sulfonate), ^MH^^^S.^! 3]°lH(dinitrobenzyltosylate) , 
n-c11^c]^(n-decyl disulfone) ^ M"H^olnliEHsl#^S^]^j£vilo]B(naphthylimido 
trif luoromethane sulfonate)^. -2- °-5.-^Ei -*]~§-*r^ ^r^^l, 
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o}9\- f-*fl, tq^l'd^S^ «!A>S.s.^ S 5£^5|lo}E ( t^]^iL.£<* 0>2.^t|lolB, 

i^l^iLS^ ^ivfloiE, a] *ll ^ ^i-H- BeH-dHB, 

¥ ^!4t^iS ofe^vii o)e i Ee|3|^^ SWILLS. oVEl2.tj}oiB, mel^^i-H- 

* ^ #7] ISEll^liE ^*IH1 tflgfl 0.05 ^\*\ 10wt%£) A>-g-S)^ 

wf^W. ^-^^^7> 0.05wt% <>1*>^ <#o_3. AV-g-^ nflofl^ iSefl^l^H^ 
cfl^ ^^"£71- ^3}- Tfl 10wt% A>-§-^ nflo^ ^^Aj^V o^>£l^.g- 

JL Aj-o] ^^6\ cj-^ol f^} 3I)| Hj^- o^j ^t} 

S^-, ^-71 ^-^ojs. Al-g-y^^H, US 5,212,043 (1993. 5. 18), W0 

97/33198 (1997. 9. 12), W0 96/37526 (1996. 11. 28), EP 0 794 458 (1997. 9. 10) EP 0 789 
278 (1997. 8. 13), US 5,750,680 (1998. 5. 12), US 6,051,678 (2000. 4. 18), GB 2,345,286 
A (2000. 7. 5), US 6,132,926 (2000. 10. 17), US 6,143,463 (2000. 11. 7), US 6,150,069 
(2000. 11. 21), US 6.180.316 Bl (2001. 1. 30), US 6,225,020 Bl (2001. 5. 1), US 
6,235,448 Bl (2001. 5. 22) ^ US 6,235,447 Bl (2001. 5. 22) -f-ofl 7lH^ 5Lf-s>ZL, 
«>e}-3iS}7ti^r i^H^-i-e^i^llHEfls (diethylene glycol diethyl ether), 3-^1-^] 

S^Aj-i- 2-^ERr -§--g- &^SLg. H^r -£^-*H A>-§-^- ^ 5ao_H, ^7] ISEfl^liB 

f^-*W tfl*fl 500 2000wt% Al-g-sl^c-11, Qt}^ Jf-v)} <>) *}-g- 

^71 $ltr ^ojdl, ^1- I£Bll7]iB M"*M « o. 7 ).g-ol]7> 1000wt% A>-g-^ nflo} 

iSEll^l^B ^M]^- ^ 0.25Affli olrf. 
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<54> (a) iSell^liS 3t]^zJ-# ^<H1 ISell^liS 

<55> (b) #7l ISe^liS nv^. c^t^I; 

<56> (c) #7l ±% € *H°lH*Hr ^1; ^ 

<57> (d) <$M ^#*H €*Rr 3fl€# <2^r ^1. 

<58> #71 3j-^6fl^, ^ *H1 afloia. >^l*Rr #31-1- t\ £tt *r 

Hfl^lH ^-^^r 70 tfl*l 200°C°lH *r*8^i=r. 
<59> #71 Ar^# KrF, EUV(Extreme Ultra Violet), VUV (Vacuum Ultra 

Violet), E- U J, X-^ £&^r °l-8-*rJl f 1 ^*1 100mJ/cm 2 ^ k^M^lS 53 

o] fj>t}. 

<eo> #7] (d) #31^ «J#-^ <£z};E) ofl£. 1-^ 0.01 ifl*l 5wt%^ TMAH ^-g-^ 

<6l> -S. SE^V ^#*V sflEi ^^« 0 >^# °l-g-*H afl^ avc^l ^tr^r. 

<62> 0]^ -a ^-^^ ^Aloflofl #>m*l -M^trcf. # ^aH}^ ^}a}^ 

^ £ ^°1 ^>7] ^aHH tH^^r 3^8: o r M^. 

<63> I . iSell^l^m f^-sfls] *flS 

<64> ^Xjej 1. 5}-^ 2^1 ^^-^1^ 

<65> (^-Tfl l) 
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<66> ics.il \dl ^}ffiS oj-oliH^-^^CO.lM), ^-^l^|^>ol = eholc (o.lM) ^ 

AIBN(0.2g)-g: E)|S^lH^^(60mL)i ^91 , 65°C°1H 24*}?} ^-g-Al^. h>-§- * 

<2&cKt# : 75%, Mw=6530) . 
<67> [s^^] 4a] 




f 3 c 

OH 



<69> (cj^l 2) 

<?o> aJ- 7 | #7fl 1^ f^K20g), ^KO.Olg)* f^KKlOOmLHl ^, 100 °C^)^ 4*1 

?> ^-§-^^4. ^:-§- ^ 5°CS. ^^1^ ^#*}?d ^, 500mL^| ^ 

<7i> [s)-^-^) 5a] 
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<72> 




<73> (#7)) 3) 

<74> xg^) f^*fl(0.1M)2}- E] o.^#S.^c}jE.(S0Cl 2 )(50mL)# £^-*H 5Al^o> -g- 

fKreflux) *m 3f t ^ cf-g- H]^.^#s.5}o|c^. ^t^M 3*-«H 6^ 

» ^^K^r-i- : 100%). 

<75> [s}-*H 6] 

<76> 




<77> 



(#31 4) 



<78> a o > 7 ) c^j 3 ^ f^l(0.1M)2}- 2-^-2-6}t}#e^(0.19M)^§: *MlolB(MgS0 4 ) 

♦ °l-§-*H iHKdry) °fl^^#S.^olc(CH 2 Cl2)(100mL)ofl ^-£4. #7l -£^-§-§- 
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^mo>n](N(C 2 H5)3)(0.11M)^ ^, 4Al^> -S-ov 25t)<HH ^-§-^1^4. ^JL 

£tH§-^ <^t> ^ ^4r«H -g-^# A <M Jl^ll- #/ofl^(l:l)S. -f , 

^ ^-71 2^1 f^fl* ^^^(^ : 95%). 

<79> 2. 3^ IrlMl^ 

<80> ^-7] ^a]<^1 is} 3 oflA^ *flS^l f^tMl(0.1M)s}- 2-*)l ^^-^^^(O^IM)-!: *}ZL 

^H^(MgS0 4 )l- <>l-g-*H iHr(dry) *m illfS^l j= (CH 2 Cl 2 )(100mLHl ^-^4. 
#7l H^^l^^>nl (N(C 2 H 5 ) 3 )(0.11MH1 7>tb ^, 6^1?i ^91 25V°]}*] 

*(i:i)S ^ ^71 s^*] 3^1 ^Sfl-I- <££4-(^i: : 91%). 

<82> ^Al<^1 3. 

<83> #71 ^A)oil 1^ cf^l 4<^H f^l(2g)S]- S.^oln]£e e ]^s^^ 

^l?};#ii--|H^(0.024g)2j- B^l'diii^ B^|#eflolE(o.06g)l- HS^^l^sl*^^^ I^Ml 
3HB(PGMEA)(20gHl ^91 ^ 0.20 //m ^^M^ I£^1ae 

<84> o}^ 7 ]) ££efl7lAE 3^#-g- ^e]^- 31 °1 Sj o] 5X]^Z}-^ ^-«-ofl ^ ^^^^ 5E. 

Sefl^l^B ^-ir 130 °CS] iE^r 90^^> i = B «1H3-I- *>J1, 

ArF efloM ^ 130°C<HH 90Ji?i *\)°]3. *}<%^. »\}o}3-$: 31 

2.38 mol% TMAH ^-g-<3JHH 402i?i ^*1^H ^W-^-^^ 0.08/ai^ L/S sfl^-i- 
1 #20. 

<85> -jj^Hl 4. 
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<86> ^Ajofl loflAl f^Sfl cflA]ofl ^Ajofl 2 °1M #^l(2g)» *>-§-*Hr 

-§- °l-g-*H 0.08^ &«|* afl^i-g- ^*>534(£ 2 #2). 

<87> o)^6\)A] ^Sj-S- ti>S^ ^-Ol, ^ M^o] £ £ Ell7lAE 2^#£r ##£| ZL-f-fc S. 

^rt\jl ft?) ofl^l, <S7]# ^#<*H1 Cfl^l ^Sj-JE?} ^o> LER°1 2fl^* ^ 

^n> o}l]s}, 193nm ^ oj-qef, I57nm <3^°lH ^ ^S.* #-EL. 

3*M «H^vfl^, *ti^ £ *fl#3°l 51 1G DRAMxr 4G, 16G DRAM 

3fl^^- <g#^ ^ ^cf. 
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[$^8- l] 



[ 1] 



ORi OR, 




OH ; 



#7] q<$*\, 

Xi ^ X 2 ^r CH 2 , CH 2 0H, 0 SE^r S<>lJI ( 

R i^S- -tHl JUl7l(acid labile protecting group)^]JL, 

R 2 xr H, Ci~C 20 ^ ^ , C 5 ~Cio^ ^>°1#S.«^^ J£*r JE^r JIB] 

xJW 3E$-*Rr C 5 ~Cio^ 4°lts^ 0 H, 

m 0 vfl^l 2^1 3*r°ljl, n-B- 0 £^ 1 °M , 

a : b : 50mol% : 20~50mol% : 0~30mol%°ltK 
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[33^8- 2] 



*) 1 *J"°fl S^M-H, 

-2-^, EflB2}S|£S^^-2-<a, 2-ofl^ EflHe|-*l 3=5.^-2-^, 1-^1^-^1-1- 
^UHlli, H^12 S ^ ( i-ofls.Al-1-^^cHl^, i-nfl^-Alofl^, x-ofl-nLAlofl^ ^_«.^aH1^, 

3] 

*ll 1 %H1 91°]*), 

^7) ^n±= *\7\ 5}-^ 2^1 2^ 3^1 #^-^^1- i^Rr 3* ^HJil 

5L ^ iS^^iS 



2] 




OH 



WW 3] 
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F,C 

OH 



#71 3}tH 2 ^ 3°IH 

a : b : c 50 mol% : 20~50mol% : 0~30mol%°l al , 
a: efe 50 mol% : 50mol%°lc}-. 

4] 

^ ^71 4^1 #7fl; 

( C ) t}7] 5^ 7> =.^-^71^ Qlf ofl^EflSs)- ^ oHUJ- 

[sMN 7] 
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Xi 3g X 2 ^ AA CH 2 , CH 2 0H, 0 S^r S°l^ ( 
m f 0 ^1 23 ^^o)ji ( n ^ o Hoj, 
a : efe- 50mol% : 50mol% 

[^T 1 * 5] 

*il 4 %H1 &<>H, 

^liB f*W13 
i^^ty 6] 

*ll 4 %H1 91°]*], 

^7} (a) #711^ ^^7flAl^]^ tel^^l-olTEL , 2 ( 2'-o>SUlio]^«.ElS.qH^ 
(AIBN), ^Hllsl^HH, fiM^al^H^, t _^.^a|o>4^o}E ( t--¥-^*H=s.3J|^-A].o} h 

^^13 ^lS«o v ^ . 

[^^J- 7] 

*fl 4 %H1 5a°H, 

#71 (a) #3H1>H <2<H^ ^^1# tHlHHlS., 4}-fM|i5|) = (petroleum ether), ofl# 

#4=- £^ -g-ufl-I- ol-g-^o^ ^ ^*H*Kr ^ SE^liB S##. 
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8] 

.2.3. S}^ imell^^E 2:^1-. 
[^t 1 * 9] 

4 8 %H1 5^^, 

(phthal imidotri f luoromethane sulfonate), ^^HS-^^S-^ell^M (dinitrobenzyltosylate) , 
n-tMt^^-Cn-decyl disulfone) ^ ^HlH^lHH^l-^i^^m^E.i-lH e (naphthyl imido 
tr if luoromethane sulfonate)^, ol-f-^^ ^1^5]^ ^$°.3. t}^ ^^.z]}*]^ 

I^t 1 * 10] 

^iLS o r ^MHH, t^iil^AS^ ^ElSv11o]B, t\ ^ sH^-nflS-A]^ ^^i^- 

3HB, B^sll^i^- S]A>as.^ o!-24l11 olE _ Hel^l^^i^- «jA>s^^. oVElauilol 
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11] 

*\) 8 %H1 

^V'tHMlTr iSefl^^S-g- f^3H cfltfl 0.05 10wt% Hl^rS. A>-g-s]^ ^-g- s. 
12] 

*fl 8 *<mi sa°H, 

^71 ofl^ 3-^^-^l^S2]^.v-llolE( ethyl 3-ethoxypropionate), 3-*fl-^- 

A] HS.2)^.v1lo]E( methyl 3-methoxypropionate), *H (cyclohexanon) , 

tM# ofl^o)lEflaoHlEflolE ( n-^Effe (n-heptanone) ^ °Hli ^HHS. ol^-^^l 

[3^8" 13] 

8 5a<>H, 

^-71 i£eil*l^H-g- tfl«fl 500 2000wt% 

^1- ^ *Rr 
14] 

(b) #7l ££5fl^]iB ^-fr ^^>^ #31; 
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(c) #71 ££5])^liB ^-g- aflol3.*m #31; 

(d) #7] €*Rr 5fl€# <2^r #7tisL °l-¥-<>Hir ^-i- 
15] 

*fl 14 IMI SH-H, 

#71 (b) #313 ^ *H) Hfl ola. ^Al*}^ #7)11- c] It^}^ ^1- 

16] 

14%^- S£^ 15 5U°1*I, 
#7] all ola 70 ^*1 200°C<HH ^33^ 3* ^HJ *>fe 5L&31*1^. sfl^ 

[3^*8" 17] 

*1] 14 *M SX^*), 

<$7] ArF, KrF ^ EUV (Extreme Ultra Violet), VUV (Vacuum Ultra 

Violet), E- y J , X-^d i£^r °l-g-*H ^*3*Hr -i^jJlS. *>fe XMefl^m sfl 

18] 

^ 14 *<H1 Sl^i, 

#7l i^^^r 0.1 100mJ/cm 2 3 ^-^^.^ II 
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^71 (d) ^Xl^ °l-8-«M 

[^t 1 * 20] 

all 14 71 t(| 31 *&1H <q*fl «VE*U 
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